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  Few psychological studies on video games have conducted integrative 
investigations using objective indicators such as biological signals, behavioral 
indicators such as button operation behaviors, and subjective indicators such as 
questionnaires. The present study investigated the psychological conditions of video 
game players making use of objective indicators, the Lyapunov exponent developed 
through chaos analysis of pulse waves, and subjective indicators using 
questionnaires. Especially, the effectiveness of Lyapunov exponent as an indicator 
of psychological conditions of the players was examined. Furthermore, the 
relationship between psychological conditions of players and behavioral indicators 
using past records of button operation was investigated. The results indicated that 
the group with a small relative Lyapunov exponent value when playing the game, 
“Grand Theft Auto Ⅲ (GTA),” often crashed with other cars and people, which 
suggested that they enjoying playing in a relaxed conditions. It suggested that a 
relative value of Lyapunov exponent would be an effective indicator of psychological 
conditions of players. Males and experienced GTA players operated right and left 
buttons frequently. On the other hand, when playing “Super Mario Brothers”, the 
group with a small relative Lyapunov exponent value often operated the left button. 
Furthermore, the group with low refreshing scores, compared to the group with 
high refreshing scores, simultaneously operated the top button (no-assign) and the 
A button (jump) more frequently. After the second play, it is assumed that the 
participants were able to consciously decrease the number of simultaneous 
operations, because of the learning effect. When playing “Super Mario Brothers”, 
the right button was operated about twice as frequently as the left button, and 
there was a significant positive correlation between the number of simultaneous 
operations of A/top buttons and left/top buttons. Furthermore, coefficients of 
variation of the top button, left/bottom buttons, left/top buttons, A/top buttons 
became smaller as the participants played many times. Moreover, significant 
negative correlations were observed between the ratio of the number of total 
operations of A button and the bottom button, and the mean relative value of the 
Lyapunov exponent 
  
